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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a silver halide emulsion and a silver halide photographic 
sensitive material using the emulsion in which gradation with high sensitivity and high contrast oan 
be obtained without causing decrease in the sensitivity or low contrast in digital exposure such as 
laser scanning exposure. 

SOLUTION: The silver halide emulsion contains the following silver halide particles. The silver halide 
particles have a phase containing silver bromide formed in a layered state and having the £90 mol% 
proportion of the silver chloride content and are doped with a six-coordinate complex having iridium 
as the center metal. The silver halide photographic sensitive material contains the above silver 
haiide emulsion. 
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T'y^h^tbxig^^noofeSo cti6o*T?* 
s, iS^ltts *LT®«0SE*ttfc£t>, ens* 

aEffllr>6nSAnyyftffl5U[iJti, it tXMHt£ 

y> its» j^ffl ^ &nxi/^ a c © J; 0 
[0004] fflftiiafiijcBiasjiPpi/i^as-rsfcftt 

mmmLTc^u'fyitmimtt, 1/10 oiBsg© 
tt«STOSfs«Bjtx-t» gjgfiTfffiai?, ?i^±ai©rr!S 

softens 1 /i©oi@a!safiB3i£$^iSSS««is 

sUmZMZK^rz, *lfffl5, 6 9 1, 119^ 

tea, ftfkffis-^©a^jssffl**i-5?L9J©aaiss 
x\ ^g!®ii^itg{tts^w^*nxv^^ 

^■5^jS*WtXi/^„ 

[0 0 0 5] *@fiffflFSB5. 7 8 3, 3 7 3^^m 
05, 7 8 3, 3 7 8^tcais '>ft< £t>3l@f£DP'- 

[0006] mmm5, 726, aos^tJitfra 
^5, 736, 3 1 o^Kfcfc, iSfiftaasioasiEK 

« I Lfta»JK: J: o X, Bjasfi-p 
[0 0 0 7] ^r»TO5 8 9 5 7 3 6^, PI 5 8-1 0 
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8 5 3 3^,1^6 0-2 2 2 8 4 4^^60-2 2 £S 0 

2 8 4 54f, H6 2-253 1 43°, PI6 2-2 5 3 <5> MM U S^fctNi&JIfctS 6EttiHt 
1 4 4 9, ffl6 2-2 531 66^, 2-2 5 4 1 jft *{fc«aWffifc#£ft5fiIiE< 4 X^ES!^^ 



fWl 6 3-8 9 8 4 0^-, *H^ii4, 8 2 0, 6 <6> U^^^L^ghtS 6Efim 

24^, fflgi 4, 8 6 5, 9 6 2^1^5, 3 9 9, jft fcfc 1 fflO»/>D^y*y^yKfc LTtT 

4 7 5^,[1^5, 2 8 4, 7 4 3*£lca, ttftiR# 5l!E< 1 >*&<3>Ol/^fl*Cfi(SiD»n^fl: 

ri-'So L^L&^e, Sfta^tfflfeitfiKftfi^r to <i>*'f><6>co^t"n^tiEit(DMo^>'fi:isM 

eK3tC*Jit5^©®H^«tf*«eitIili**n <8> MI^spyyWLl^, 3D^t« 

T^*l\ 5V^(±^Offla^SStS 1 o g j@ 3 ^2 1 JX_hj&v3 3 5 

[0 0 0 8] mi®f% 5, 0 4 9, 4 8 5^Cti, jl &T0&ifflftlT?&ii«*ttT^SlOIE< 7 >fc£«<D 

Tfflg^ffcaitBftscfctfrajssti-a^. o> Mia<i>^e<8>Q^tn^<:fet<DAn 

1^5, 9 4 5, 2 7 0^(Cf;i, z|<igtt£*SSl,ft:* f>«8H*Mt5 C fcfcfc®** J&AD^ftffl 

/VA^ h «i Lft A u C I Mfc^T'fb^iM <T £ d t ?IOfettrfi--F*5o 

Tf>*#, Miltt^cfctM^frffl^tLft Its, *fSB©/\ny^kf|?LSIti, teAn^'y 

fcttHSSfttto&i^ ff, Sggttic {10 0} S£&oi£ftSftai 41* 

BSf!H*ffi?ftL<k5i:t5iSS] *f8«?&SL<£5£ L/T(^T Sfcti8iStt®fS|18r?, 

* 5g-©Ilgtt, b-if-£3»3fc© <fc o HrVZfi, * fctt&ftESSt© 5 0 %W±# U 0 0 } ® £ ft a 

B#fc*^Tfcffi^fc*8^fc3l*fi£*f\ S3 (ill) ffifr5!&57^^btt2Jet±© 3 FIS«fe? 

*5j;^n^ffl^ftMny>fb®¥K^^%iffitt [0012] *mo>wfymmtLx&, w& 

vw?ymm*ists%mm^t>ft% 0 mtm 

[0010] m& 9 0 t >1%&±X& fr&mh 9 , fflJIMk© 

<i> ^fbffl##ffl^i«K^*nTv^«fbsi# mvMmmicmzztftzc. i~7^%?& 

itj\u>fy{tmL¥ our, m&iwfyimw. 40 i«A,n±<, co*&, ^tii^w$ao~o. 

?j fcv k^a&s. ) *^r«jct*i$ait4^ti stMtiscwtK, o~o. 2*/H6#s 

^fUHUM-e**. fcff£L<, o~o. lW&ff&Wtlv, 

< 3 > mmmmmmxmzut 1 4 mm [00133 *m^n?ym%mzm%m?> 

Tx%mii<i>*Td l $<z>\zm&^u>fy\m ■ wfymnT&s mmmmtz* cct, 

««, C 1 , B r Sftfe I *y **>Ft LTt1-5MIB< SlWCgfcLTti <, Sft^«t^fl:LTt,±v\ 
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Btf-fcottfet -3 itmm& i/r t *t 

fej&i^MoTtJ:^. Hfttg^frfficjiMJl 
0-8 0t;Wt'$5C»eib<, -15-5 0 

[0 0 14] *SW©/Nay^{tffi?LS!l0^tfi&#fE 

*ft€n0ffl®#T*fe?©El2lfi[R]£$- 
S«ft»flJ*^t S c £ th fcooj? S U««T*£, 

If, S^SffijftSKffi^ * flJt 5 BIG J: 5 KJB«C£ffcK 

Hit, s?©^«4$£asK^feeaiiUT#fiEL, m 

[0 0 15] C*>«fc5ft#lffc8S*iffil& 

[0016] gissft^fflisftaj;©*^©^**^ 

f Lrmmmm? r asn 

lot, ^nffffl^wrsiiftewaffi^s 

?rt«D*ffiiff U\ Cft5©£ 

V\, £fc, ^hig#tfflaS?*^7 0%^69 5% 
[0 0 17] *^K©/NP^>fkil?LSJK^fciB*## 

a, *ft««tii«{t«*»«*9J*£» SEftttiMtsi 
ma, 7frb v & t < y xaaitttfio <fc a 

[0018] s<tttS«»oSiina, J£i«<o-~B#J$ so 
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DMl!ltf#£ L < , J; 0 Sf £ L < (£ 7 0 % £ 0 

[0019] a?rtos**iRi^osftfti'^>^ijgo 

8*14, I MS (Tine of Fligh 

t — Secondary Ion Mass Spectrometry)?^ J; !?, ®J 
fctfFhi EvansttffiTR I FTlIgTOF-S IMS* 
E^TaSt?**- TOF-S IMSSK^Ttt. * 

>Si^*ffSj ^#ftS^±(l999^rfT) tiEts nx 
*5TOO?L$jte, iy^/TOF-S IMS 

stsa^su^ iftnoi^iisa, jutags 

[oo2o] t-mm^^fyimm^m^mmm 
a, i o 5 we, i o mmtb a c £##£ u\, c 

■?<oii*fflT?$5o n^-mmmn o' s ^aosv^s 
p,M^©^sr«n%pg^f#6ntc<<, i o# 

©Hisses. i?wwft, i o" W6 1 ofp 

0HtfHte»£L<, 1 0" 5 1 gKDHtffl&jg 1 * 
[0 0 2 1] IfWffitt, ^;W^U^Jfefi;*j£l? 

f«6^6n, z<omm2mommz%tw : ?v 

^^<&4„ 2H©B3fcHIH*+»iISU 
SiSmt. 2 %@O3tfSli'^t;KiS(f7C<0^t 

tiac f}&W5ift£#2&J&tf, 1 0" s 1 0g>OH 

tcMwijsnaut*Wf u\ i o" ( o 
mmcmmMt na c t *u o » t l < , 10" 

ffitSf*^F-^ns. *SSB-Pffl^6ftS-f y3^>A 



»*L<, 6ft^TOy5Ef>H*CK BrtftttI* 

t\ 6 rffift&Wfc CK Br gfcli I ftW 

ttl^TV^TtJ;^. CI, BrSftttHt'JifyKfcL 

#f9£#£ft5<:i:#, iajHjg8ftTfti8&l@iI$t#3 

[00 2 3] £TFfc6#*TOU3?yK3B'C K B rS 10 
fc« I frS&S I r Sfpo^SfcfS 6iEfif|#fl)*ft 

[I r C 1 s ] 
[I r C 1 s ] 3 " 
[I r B r 6 ] '" 
[I r B r e ] 3 
[I r I o ] 

[0024] *^3T^£nwy^i^£5&y 

> F t bT=frta I r fcfpifc&g fctfi fi PEffiiMttW 
SU<, H 2 0, OH, 0, OCN, ^7^-/U*fttt 
g^7y-;V^yA°>Fi:LTtt^ I r^b&S 

10. on, 0. ocn, g L 7y-;i/Sftas^f-7'V' 
wPSU tf^KiLTfcLgltJoytfi/KtfC 1, Br 
Sfcii I frS&S I r *cfiiC^Sfr.5 6Effiffift*'l 
SdffSUx, IfcU IfBfcL-<«2«©5™^/[/^7 

"J F t LTS l-l t> € 'J F# CUB 
r Sfctt I I r S*4>ftSfct* 6Effif§#tf 30 

U\, 

[0 0 2 5] JttTKl, 'J>*< fctlflOH.O, OH, 
0, OCN, ^7 % /->USftBIBI!^7y-/I/*y^ 

ft* I r **£vfejKfc-t5 6BEffiffift0^ftffiI**tf 5 

[0 0 2 6] [ I r (Hz 0) C Is] 
[I r(H»0)iC h] " 

[I r(H*0)B r.] 2 40 

[I rWiO^Br,] " 

[I r(OH)C Is] 3 " 

[I r(OHU t 4 ] 3 " 

[I r(OH)Br 5 ] * 

[I r(OH)*B n] *" 

[I r(0)C Uj * 

[I r(0)i C ]j] s ' 

[I r(0)B r*] * 

[I r(0)« Br-] s ~ 

[I r (OCN)C Is] 3 50 
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[I r(OCN)Er s ] " 
[I r (t h 1 a z o 1 e)C Is] '" 
[IrdhiazoleKh]" 
[I r(t h i a z o 1 e)Br 5 ] ! " 
[I r(t h i azo 1 eliBri] 
[Ir(5-methylthiazole)Cl s ] 2 ' 
[Ir(5-methylthiazole).Ch]~ 
[I r(5-me t hy 1 t h i a zo 1 e)B ri] ! 
[ I r (5 — m ethyl t h i a z o 1 e L B r 1 1 ' 
[0 0 2 7] $5effl03BStt, 6 ffl^TO U >tf > Ftf c 
K B rSfcfcilfrS&SI rWi&JSfctSeiBtt 
fSfts *S^tt<J>ft<fcfcl*0IIiO, OH, 0, 0 

c n, *7-/-}\s%rdmmT-i~)izv f t c- 

TliUKt)©y#>FtfC l, B rSfcttltf&ftSI 

r 1 1 § 6 ewo, 

*«M<oa»*-HiSJ&sfci&ta, effl^ToyjJy 

FtfC I, Br Sfcli I j^&ftS I r i&tfJ^4JStf5 
6ffifitf8fk teAOWfcfclfflOIhO, OH, 
0, OCN, f-7 % /-;H5fcttS»f-7"/-;Ufty}?y 
F t bT# LB 0 ©'J FW1, BrSftttl*>6 

»tU\ H£, tfelfMzO, OH, 0, 
OCN, ?Tv r -;l/a;fc{igft*-7V p -->l/& y fly Ft 
LTW L« 9 Q y Ftf C 1 , B r £ fctt I 6 ft* 

©yjff^H ( H:0, OH, 0, OCN, f-TV-ML 
it^WSkf-J^—M^h 1 St C 1 , Br ifttt I *»5 
IS) T?»8SftT^58#£ffl^5£fc*W£U\, 

[0 0 2 8] «±tWftjfciiiif*i4»'i'*:x?aj 

y, T^-^A-T*^ 7;1/*;1/7> ; &^ 1 ?L,i'^> 

Lf#SJlS4t»« (MAfcf, 7^n-;m, x-t 
/Mg, yU3-;MR 'T-FVffi, iXfM 75 FS 

(dj y wL.mm±, m-% m \m 1 *> i xi 

O" 10 €;Wr5lxio' 3 ; E«[lt§ei:W£b<, ix 
10" *;Wr?,ixio" s €;vafcto1-*«:fctffit»SL 

[0 0 2 9] *^^fe^T±E©^ U i>^i,m^ 

fi*atro3WSL^ 0 ffc, »&fri;^ys;«>Aag 
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[0030] cn6o«**nay^tai8?fca*a 

tf, $M¥4-2 08 9 3 6^, rfP*1¥2~l 2 5 2 4 
5*, «F3- i 8 8 4 3 

5, 2 5 2, 4 5 l^SJcffraSS, 2 5 6, 5 3 0*3 

/uf£^s?TtiaM bxmmmmt % c 1 1. 
^ymL\zm\zmmtz^h\ 6 «t« y h 

U\ 20 
[0 0 3 1] *3S«lea3^TH, -fys^ACWtffi© 

8MteM<(*>m*L<, ft. ;i/r-^ 

6 EffiABBftS! Wft 1 1/ Tffl v ^5 C fc J: ») !6F S b 

mm-<*y, 7*JMM*y, wm< 30 

B, 36ffiov>f ftO&JSK *>KEfo*-&Tffl^« c fc 

l < , saaoEtt?* 1 ^mi^tffl^ 

sctWILK Sfc, EfirffcL-MHfcSWfcffi 
*? f u^ftsftHireRKSigjg?, u m 40 

V*7V-Jk ^^/-/k t^/-;k hU7V- 

;k 7?if^ «x try^y, tfy^v^ try? 
*L<a, m-ftym^T^h-fty^yTym so 



WfI82 0 0 2-3 5 1 0 0 0 
10 

-7, 7k -Fp^M^X sW;k*/k1^>R 
tfyvfy, fcf^s/>, Sfttt, 4,4" -td'trys/yTfia 

OEe«^T->7yfttl^t>T^i65n, 

->7 / ft B'n+u ~>7 y jut - 9 Lm&m 

imM^tigi^t/^ft^ixio" 8 
5ixio' ! ^SintsckfltetK, ixio' s *>wp 

A«J;tf*^3*A**i&*«t Lft»frKtt£ h US/ 
Htf*yfc*Eft?£LTftfcffl^5E:£feff1:U\ 

mmfSfr&ztz'tD*), *\*ytaximm&t 
%ct&mu\ emmm, ft^mmtzmi 

t;^fc^ix30"° t^6ixio" c *7«t^ct 
U < ^ <J;t)*7^U<fSix 10 s tA* Sixio 6 ^ 

[0033] *sw©AQ^>fl:ffiaa[Ka£n*Aa 
ft to) a, 0. i~2 //mawsuv sfc, ^ne 

^^Si^^XTiftLfttO) 2 0%JJ(T, SSL 
< ti 1 5 %«"K Mtff S U<t±l 0 %«T©mif 

[0 0 3 4] *^fflOnDy>fl:iS?LaiJt(4s *«fflTf 
[0 0 3 5] *^(D7Noy>M?LfflOiifS(D^t* 

3^7 omv±D ttTfii&s t^? eta, mmmmit 

4h^7^y^ ••byi'TjyjTJ- (Photo 
graphic Sensitivity, Oxfor 
d University Press. Tadaak 
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i Tani 1995) 103 ^PO&JilOjSflfclE 

SMSiufcfii* asffioKf taTcfficiSH ct, jf»^si 

CO 0 3 6] *»«©^P?><kffl?La!lWU wtitmM 
lofli, #PBS6 2-2 1 5 2 7 2^*DH 1 8M£TM 

to o 3 7] ^^o^p-yxtfflSLSiK^ifflftjSfrr 
( i ) ig<*Rim«iEfi[?*sf5^ ( i ) itsmm 

fflfSCttfTf*, &8i&{b£fcli:L,m WAtfIS 20 

ft^Kt l < tt*oa, iw»Eft?*«rr*4 c t ) is 
#ibTB, m«^*'>7>BA en *y^A« 

^*^>7>B&{fc#ft*5'*?-«tt& (I) 3th 
[0 0 3 8] #88©^ny>fcffl?LSItiU xvj F« 

atft&a&sv^^oisgjtiggfti 0 g ^#2 1 ell 

fr? 3 5 £J.T<D<kMmi?<km2ftX^% C tibWS 

£a-S?+— (Reserch Disclosure, 37154) , VJ7 30 
F Xr-b (Solid State Ionics) £ 

7 9 #, 6 0-6 61, 1 9 9 5 m Compt. Rend.Heb 
t.Seances Acad.Sci.Sect.B!2 6 3#, 1 3 281, 
1 9 B 6^J$fc£«*ftT^*. uuj Yffim&t 

Lxw<m^xmmnmx^, wm o nmwT 

tEH£gfet)#«A\ ^oy><tffi 1 */W6;fc!>£jS7- 
t LT5 x 1 0" ~5xi o' J €/k SfSL<tt5 x 1 
0" ~5 x 1 0' 1 */UT?J54. *«93ti:*^m 
S*MKfflOJg!Bi£, Mxtflftimi, -ftUVJffig, r 40 

;W4 jssjgss* s tern mm \fc*a 

[0 0 3 9] WTK, £©©£gfi£S 1 0 g 2 

3^-— fV^v'a > "yST.b'J— (Compreh 
ens i ve CoordinationChemis 
t ry, ME 5$, 8 6 4Jg, 1 9 8 7$) , x^-f 
^P^T^7-^7-Xb^h0^5Xh'J--^7- 
+f * x 1/ ^ y 7 (Encyclopedia of El 50 
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ectrochemistry of the Elem 
ents,SlV-3l, 1 9 7 5¥) , 'J^-fP- 
t7 - If • u^^il • *1f-5V H • • VtJvf 

xfi 1 - (Journal of the RoyalN 
ether lands Chemical Societ 

y, 1 0 1#, 1 6 4H. i 9 8 zm , atf, 

5 U p Htt U >&= im-h y 7 L/'J J'Kfci&zt V- 

y^Aiiif 6. otasiu ^vafifcto. im 

(K B r ) 0*fr"PF<D&TO©**»& 1 0 g 0* CDffi 

TVl-Ti^ 1 0 g ^Offitt, 2 0. 5T?£!K jfc 

h 'J — (Comprehensive Coordin 
ation Chemistry, 1 9 8 7^, ^5 5 
*, 8 6 41, a 2) ) gHKOfiju 2 0 tjfi^«W6 

[0040] mm\tm^m^mm. 1 o g js 

« 2 1 JBLbtno 3 5 WT©£±lf», » * L < ttT 

Ko-fs^(i)T^n§ D 

HK (U { (L 1 ) » CAu) , (L ! ) . • Q,} P 
[0 0 4 1] HKS (I) L'43j:tfL'li, log 

to »SL<tt» 22*V^L3 1 OBElSrStl6ft#1j| 

[0 0 4 2] L'fciQVfi:, ®mi, ^u?y{\Mt 

< i: 1 1 oa^-T § K ^> h * ^t^Si, 
^*i-r;Wb-&ftx ^V-f^-Xb^, -SR' , ^ 

isawt, ^^7/SfeSu ^-n&tt, s^cbiut 

tott, HftoTl^TtJ:!/^ dCT% R' (±, Hfiffi 

mtm&, 7U-/V& ^td^s, 7~>;va, 

[0 0 4 3] HKC ( I ) T?a*ft*{ka$&i: LTSfS 
fk^, ^y^^yfk^ft, -SR' . 'Nrniift^ 

Hk $fcfc*7**7-f>'fk-&ft*8U yfeitfz 

#*n^n 1 &^To 

[0 0 4 4] -Sg^ (I) T?S$n«fk^*i:LTJ;t) 
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[0045] wTt, —MS ( i ) 
co^Tici^icaaifSo -ass <n L'e 

jit §<: tsfl^ftfc L-T 

tt, :Wby« (§lx.tl ?#75K 

[oo4 6] ^Q?yimt&foLTmm*&m-z io 

[0047] hbsS ( n +, l' jsitf l't?« 
snsfc^h-Yxc&tiLm ma a, &h$><9 

k^yf-Yy, N-^/k^h-f^W^, 
f-*x— f;Mfc£*&£ LTfcfc. f-*g* 1 ~ 8 

u *nB^sftfe l < aitiK©iiiix(±^Rff>7Ji/ 
*ky» (gijx^x^bx hyx^uy^o , ifc 

—fil (^MtTXt Fci*yx3VW^x-7Vk 
3, 6-^7-1, S-t9#>V*—)l>, 1, 4, 

8, 1 l-Th7f7^Dff7T*>l) »8W 

-ttoUfb-i, 2, 4-h'J7V-;V» CffilfcH 
jty^x-y*-!, 4, 5-bU^^>U-3-^* 

7b-i, 2, 4-hyr v /-;w» w^tf&ft*. 

[004 8] HtoS (I) +, L'fc4;DfL 2 ^- 

sr' ^-r®^, r' x°£:iEftu%mmit7m&tL 
tcmmr^m <mz.\m^ x?-;k ^7° 

Pt;K n-7'Dtf;k n~7^/k t-7*;k 2- 

n— M^k n-^^/k t-^f- 
;k 2-x^;W\*i/;k l, 5 —y^kv^k 
n—r^k n— Fr^k n-fb5fi / ;l', n— "\ 
*-y-ry;k tKo*'>x?;k t Fn+y7ntf;k 
2, 3-y"kKn^>7W/k *wl/#*f;t^k * 
yk^v'x^k ^hU7i.^;V*x^k 
5/xf-;k ^xf-zkr^/^a^k 7>*i'7*tii£ 
;k ih^>xh^>xf;k n -^*^**5/7 , n 40 
tf;l^) , 3 ~ l 8 <oaft fe L < ttftgjl&offlX 
7;MvUg (fjxfcify^pyptf/k v-^o^y-^k 
y^P'x+y/k y^n^fvk 7#vy^;k y$ 
nKf^) , J^IS2~1 6^7/k^r-^g («* 
tf, 7>J;k 2-7rx;k 3-*>f--)Vf) . i%M 
S2~l 0©7^*x;US C«itf, 7ci^;l/^;k 3 

tt, KMHS6-2 0Oa»tL<tt#Sgl!l©7xx^S 
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14 

^;k 3, 5->7Wx^;K 4-7I**y7xx 
;k 4~^^9 L ;l/75/7xx;k 2-A/14<*y7x 

?Vy;k l, 2, 4-f'J7 , /U;k rb7!/y;k 
WfV'/^K fTSWJ/k ^MZ^JV 
;k 7 , Ux;HS) , Ifflftt L<ttjajfSS©SSS^'fD 
6MH (fMkf, tf'Jyvk tMyi>';k l, 3, 5- 
MJ75V, 4, 6-v^;V*7>-I, 3, 5-b'J 

rsvw , 7'j/i/g, * tea, fizfUiwa 
n, 7i/;i^fcUTtim«7-b^;k "SyVY^tf 

Atf^x^^j&^^^^ff^tfBn, *;V#x 
;VfitUTtt, Kl^l~l 0©g^tt<t±tel^cD 

7k*bM*-m x 

* >X^/*x;P^) , ~ l 6 CDg^fc L < iiM 

WW)7xx/U^*x>WI Cfltfttf. 

LTff$L<ii, R' S*7iJ-;l/SS fetter aSRST 

L<H, 7j<^ttS (fflitf. X;l/*, tK 

[0 0 5 0] HftS (I) L'feJ;tfL z T»tni. 

su 1,2. 3-by7v*-m l. 

2 , 4 - h y 7 r h y y-;MK, ^^t 1 /- 

^7y-m *7*J7\r-m. Koyy^ en 
•j w 5 ^/y e?y«L -f 5 ^yy y£i, t??y y 

3^/-/mr, yyys, ^yby7y-m ^ 
My-m Th77i?wyT^ ^yyf-7y-;v 

(ffii^tfs eyv>>M, tf^^yi, ey 
3^y^, t?y^yy^ h'J7~yy^ t-7*J7$y 
g, t^y^va, ^5i/y^ ^/u^u^swB s 

^-J;tf^6*S%§WT§^TDSM (flUAtf, */y 

-ry^/yy®, 7^7^yM, 7-y^y ^y'y 
s, *y*-yyyp, *y-yyyg, ^y^yg, 7 
xt^y^yg, 7^ys?ys. 7xtyhoyys, 
7xti>>s^> , mmt<mmmoy^>m, m 
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7^rv-;M«, ^3?vy>s, ^>k-;w£u -<y 

& t^'m try %^>su &)#i?>m, W7 io 
fi«e>n, a, smrc * ^ y Rata t LT&a 

[0 0 5 2] Htt* CO tf, L'^AlfL'THatlS 
*77-^fc£$!i:Lm ^tl~3 0£»®S 
{bksB& !»6~2acD7y-;H, -srPBIS 
(flWUfHUiWB , jfSlt.b<«W«SCD75/» 
(0t|*(f, 5^*7 3 /SF) , Mff/fftB, 7rt/ 20 
*;kt*fg (09*l& /^/k**ik xwttv' 

»i~i o©7;l/*;l/S. t»L<a, &f£»6~i 2<d 
[0 0 5 3] HE, ±15, L'sitfL'-es^najtv 

^*Wfc&tt, -SR" , ^rtUgfc£foE 

ts^ssatss cm* a. wowpp) #■& 30 

[0 0 5 4] ±fBHKS CO tfOL\ k?'H 

yigi?, »^ unused) , mtismmm 

Wmi^iW x^;k -fv^ottk n-7W 
/k t-7f-;k n~*?f-;k k^p^fvk i/£ 
D/vi|r5'*SS0 > 7JWr-A« Cffl|*tf7UJK 2-7 
f-ik 3 -^>t-;VW) , 7;1>*=;H& 

"*:/V7k 7i*f;Hs) » 7U-;l/M C#iJ*{f7xx 
;k r7?;k 4-^;k7x-;l/t§9 , ^tpBSS 
(gsjjitftfyi^k 7y;k -f5^/U;k e^y>?x 
;k , 7/I/*/kt*->8 (fliJAtf* 

>\ xh^k 7MrS-\ 2-x?;i^+i/A*+k 
ih+kxh^k ^f^kxb^f) , 7U-/Ut 

73/S <mfcfMHR75A SW/kT3A ^x 
*/t/75A i^7ntf)U75A SW/k73A xg^ 
;k7SA ^>^7?/ / , 7=U/» , 75^7 50 
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3 /K (i55*tf7-fe^;I/73/s ^/-ffc75/ 

9Wh\ N-7ix;WU-fFi), ^7U-fKS 

H, N-7iXW^W>'f) , ■feU/7U-TF* 

-FS Ck*7ix;k*X7^y-trkxK^) , t>p7 

S (W*tf*l**5/*Jl/#r^73A 7x/*S/#;l/ 
#x/k7 = /g) , *;P#>75Kg (0!l*l£>«*;k* 
;MC75b\ 7xx;kX;l/*>T3F^) . X;k77 
t-fA'S (ffl*tfftt!$x;k7 7*'f;l/fi 1 N, N—7 
^^x;U77*-i';k N-7xx;b7;k7 7 ; e-f;l' 

N, N-^x^Mj/W^'T/k N-7xx;k*;k < ? : & 
-f/Wp) , 7,;ViTvX;l/S (ffl|*tf;rf#>Xjl/*xjk p 
-f/kx^^;kt^x;V^) 4 x;V7^x;H (flAtf^ 
f-/UX*7-r-;k 7xx;V^;V7^x;l/^) , 7;V+ 

m^jizm^m <®mt* v^v±)\j^-h, x 

b+5/*;k^x;H|} , 7U-^^^*;k1?x;l/» 

CM*^7x/^->^;i/^x;^) % mm 

7ir^;k ^>7i-;k *;V3;k e^n^f/WB , 7 
-7/U**i/B (M^tf7-bF*v', 

W , U>»73HIS (fflljttfN, N-^x^/Vy^lfc 

75 F9) , 7;U*;V^S x-7 

W) , 3/7/S, XJl/*S, f-t77l/*>ta, 7;k7 

*^*/S, xbnSs 7;k7<-/8, 7vtx^ 
* CH*tfbU^^/U7y^*® , ^XsKx^-S, 
kF7^1, ^71/y/X, J/iJ^**f* (t-7 
^•;k7^ 'J ;kt*-A t xx;k> y 

[0 0 5 5] CO *®, QfeAtFqtO^ 

THifltS 0 (D^ QT^tl5^t7x^-y 

tUtt, ^P-fx7^t> C«*tfF\ C 1\ 6 
r\ I ) . TF77MD;f;u->^tV CB 
F 4 ) , ^■y-7Jktn*7>7x-h^^> CP 

Fe") , KSIi'^v (so/' ) , 7y-;VX;k^- 
b-f*^ (iHAtf, p-bjVxyx;k^*-hi'^-X 
•77^1^^- 2, 5-S?X/U**-h-<*>^F) , *;t/ 

(mtfPi-r^A hy7PBS»^ 

tu Q-pg*n4jRf*f-*>fcUTti, 7;i/*y&JB-f 
^> c«*a, y^7i.w*>, thU7i*-f*x a 
y^i-f^A /ni^^i-r^y, 
m) , 7/i/*y±swfeSK*>' cfinj*^ irztsVL 
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[0 0 5 6] Q-e^ftS^-^-^tUTffSK 
tt, nuV-VM*!' (Mmc ]\ Br") . fb 

(L-l) 



(22) 

(L-2) 



(L-3) 



(L-4) 




[00 5 9] 
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* t Lxm L < (4, 7;P# y * > CM A tf. 7 h 
U^i^x AU^in^x /nfs^iv-r*:/, * 

[0 0 5 7] WTfc, L'SftttL'TrttStliffc**© 

10 [00 5 8] 
[fell 



(L-6) 




(27) 

(L-7) 

(27) 




[ft 2] 



(L-9) 




(27) 



[0060] -iss ( i ) ^gsnsfci&wa, i v ftt© 
m mm 4>*~%-vt • 7>k --n-^y 

7 • ys*HJ- ■ (I NORG. NUCL. 

CH EM. LETTERSVOL. 10, 6 4 1 1 
9 7 4#K ^V^Hy^/l-^XhU- (T 
ransitionMct. Chcm. 1, 2 4 8 % 
1 9 7 6*), 7^2 • ^yX^D^v7Y* (A c t 
a. Cryst. B 3 2 , 3 3 2 1 H, 1 9 7 6 ff) , 
»H¥8- 6 9 0 7 5^, #^Rg4 5 -8 8 3 1 R 



2002-3 5 1000 
20 

(L-13) 




(30) 

fflttif 9 1 5 3 7 1 A 1 *K 1$W¥6 - 1 1 7 8 8^, 
f#W¥6 - 5 0 1 7 8 9-^, ffHT 4-2 6 7 2 4 9 
^ Rtf> »ffi¥9- 1 1 8 6 8 5^§*##fcl,T£ 

[0061] aic, -bss en mznmsmm 

[00 6 2] 
[ft 3] 



(12) ffH2 0 0 2-3 5 1 0 0 0 

22 

(S-5) 



HA 1 CH a ] ©9 4 KAu4s^T^ St 
CH 3 CH 3 L \ CI 



CH 3 CH 3 

(S-2) <S-6) 

/ NHAo \ 



(a-8) 

NHAc 
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M5f 



H 3 C.® 

P(CH 3 ) 3 

CH 9 



cP 



[0 0 6 4] 
[ft 5] 
<S-17) 



(S-11) 

(S-12) (S-16) 





[0 0 6 5] *HWCiJtfS^«Bti, SSI^ 

Ibis i *;H3fc!3 ixio" *>wy± ixi o ' =&;wa so 



TAWS Ltf\ 

[0 0 6 6] fc^fcfc^T&ii&aUfcLTii, tt±© 

itsnmi^ ■mm^tiz&tt.&fo (mat, Mt 

[0 0 6 7] *SBHOAa Wt*?L»J(i, »^ 
^tiffiSkLTtt, ffi£ig& -felling, f;WH 

«\ MISSIS 6 2-2 1 5 2 7 2^©H 1 8H£T»6 

[0068] *m<owr>ikm.m£&, mm 

* s , $ a w±¥Kttfli£5£fcs # $ ittWr ©ft 
^^ig a wi* n^tul^^nt s c t: tint*. 

Ml5oylt1$m<DmMlt, fSfBBUSe 2- 2 1 5 2 7 2 

L<ffi^BtL8o MKEF 0 4 4 7 6 4 7^li:i38*ft 
rc5-7U-;l'75y-l, 2, 3, 4-^7MJ7V' 
-/WtMi G£7 U -;l^fi£ti'>ft < £ 

[0 0 6 9] sfc, *f»fcw, wf>mm 
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(Dm^Mib^>tci6 s mm 1 1 - 1 0 9 5 7 6^ 
ffitlEftOt Fn^Al^Sft, #m 11-327 

o 9 4^mmwL<vz>v$-)mmmLT, we& 

7 ^/St U < a t: Kn* .vrt/SaTO UfczMR** 

titmw'rYym (mc-m cs d x^tmm 
x\ mm 0036-0071 i&*&<Mmw&to 

mz£tf?%% 0 ) , ftfflW 1 1 - 1 4 3 0 1-1^ 

ZA-ifcyffi, 2, 5-S/*t Ka*S/-l, 4-^>tf> 10 

it, 2, 3-> ? t:KP4 ; >"^> , -lf> r X;l'*>'it> 2, 5 
-s?t: Fp^^>-tfyx;i/*y^ 3. 4, 5-fij 
t Fu*^y#>x;i,*>$&tRft£«f&&H) , 

mmtw, 5 , 5 5 6, 741 %®m<o-flt& ca) 

■Pft^n6tl*n+^75>a {*i«Ff*M5, 5 5 
6, 7 4 l#Q£4ffl©gg5 6?T~£l l«<0®2 2fr 

»CMSi:LT!Et>&Sft*) , 1-1020 

4 s^wcHteS ci ) — ciio -?asfi5*»tt ZO 
[o o 7 o] sft, *swo^ny>{feffisisijfctt, i?f 

tTttfllAtf, F. M. Ilarmeri Hetero 
cyclic compounds-Cyan i ned 
yes and related compounds 

(John Wiley & Sons [New 
York, London] ttffl 1 9 6 4 £ ) KM* 30 

ffliaBfffc^^isafi, momm 2-2 1 5 2 

7 2l£±ffl-fg3 8SfciE«0fc©ff 

i¥3- 1 2 3 3 4 09kWcEK£hfc#X*Kfift 
[0071] rnp,©»w^fe^©Sinitt^{cjs 

UTJSffiHCibftO, ^DWtfil €;vst>, 0. 5 40 
x 1 o" 6 1 . 0 x 1 o" 2 */l/<0KHtf#£ U\ 
KKjffSL, <tt, 1. 0X 1 0" c €;l/~5. 0X0"'* 

[0 0 7 2] &fcu #?810/>nyy{bffl3*ffiJtiffi 
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tilt, ->7^fSJ!53K«A^7-*ff(rt*^ny> 

(WW fc**n*n^ft < t t-irr^a y > 

»*S*t*iii:S#«i:t« e *»H8fc*(oT, NIB 
^xp-fe3tltf*77-£S£t5Aayy{imSiJ 

LT\ RtfMfES'7>SilBJS*77--*£im^n 

y>WLMiai/7y^iii t Lxmtz. ifrfx 

n-fgfel, "7*>?«6HRtJ t i'7>5SfiJgH:#«^ 

kit, mt*&mi,x^%>?>m%Lh\ 
[0073] %.mw<D®mmt, mmxn~m& 

[0074] *5§iiB©ffi3t*mea, 

-y /Pi^tf >J v y r U7* b ft ££Di£^7 -r ;V 
i*, 6— r72VW1:k$>WL (NDC 
A) txf-i/y^'ja-yi/ (eg) to^uxxrji/^ 
N D C A t T b7 *;WB t E G t ©#U xX^JWffcit 
141^: 2(011 ^iBgl^^ft t ©tf iff £ L < fflV^n 

a? U ixf;HT-7 5 *- h 2 h. <: o i 5 ftigTkttlS 
[0 0 7 5] *5EffljEis^T* etcjffS U\Efcf$iftt 

W'hmimt %^)*\s7jymmLx^%mi} 
i<, S3: L<aMpyyfM?LSJl«©^ 

tU<tt-JiO#U^V7-i'>HOffifiS0. 4 0- 
1. Og/ral^CM L<, 0. 5 0-0. 

7 -i* >JI©Jf S a 1 0 ~ 1 0 0 mMTS L < , 15- 
7 0Min#«5K#*U\ Sfc, ^UtP7Y^lt 

«SftoJ¥*oJl:ao. 05-0. 2#mh<* 0. 
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.1-0. 1 5*re&fcff£U\i 
[ 0 0 7 S ] £ ft, ±iBffig{*0^EftS» t tt&ffll ■ 

cam t# y*V7 ei:fc,'EM2» 

y # 1/7 ^ >it4Sffi*q&}rs l $ nft * u 

# y 7n tf a l < , # «; 7o ti uy* * $ 

U\ m<0#V * U7>f 5 — 5 0 ^ rnWS L 
<, 10~3 0jim*ltJ:0«FaL<, S&EffiKtfO. 
7-1. 1 g/raiT«eWiU\ *38flfc* 

3 3 3 2 7 7«S\ m 1 0 - 3 3 3 2 7 8 5, |i) 1 1-5 
2 5 1 35, |Q 1 1 - 6 5 0 2 4 EP088006 
5^, &tfEP0880O6 6^iM£ftT^affl# 

mts<?)»su\ *ft, mmmmittm 
iasjeisa?pj £ t t, » s l < a, «&vt*w~-to 
t»s u < ^yy^-y-yy /kw u^satM 

>y**iJ-7J;l/^^>IS<offlJtiSesn?fe4. ft 
fflfttt, WfcH£*ftT^*Vtf«, jf*L<I±l~l 0 

tfctt, SFSK(d:fflll§lC*fLTO. 0005~3S«% 
T?«?>, MKff£L<(iO. 00 1-0. 5M1%T~$ 

[0 0 7 8] ESflSdStti: LTI1, IMMtt, X 
tt±SE© J: 5 &Eflg£lf*J:lc, 68ia^t« 
S7kffi3HWKS*a&iaL,ftt<0T?t±K 30 

[0 0 7 9] £ft, *»Mt0ffl3ttmcffl^6n«S» 

KT?#6J:5fi:. SJf»oaiiiRg*0. 3 5-0. 8 40 
[0 0 8 0] *%.W0)Bm®lClZ s WkWr-°f* 
EP 0, 3 3 7, 4 9 0 A 2 ^©H 2 7 — 7 6 H£f2?sS 
SS3fctffi«0 6 8 0 nm(C^}3*#KM? 
ffi§JII»E 2 ~ 4 *©7;b3-;l4l (ftUtf h 'J 
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[0 0 8 1] *5SRBO!SJl&tmica, -fv^x— > 3 > 

lRl±**aBWT-a7jctt3a-i' [WtWSf E P 0 

3 3 7 4 9 0 A 2 -S§0J»t©2B" 2 7-7 6 MKfEt©, 

•>7->M *J6iDr*!:fci6WSU\ S&E, ft 
E P 0 8 1 9 9 7 7 ^ffl»££l!(<Di&flfc*3t 

«yBI*J» J M-i:fei« J M^7v-r hS^ttft^fct 

fcLTtt. ftH¥5-l 2 7 3 2 4^, H5-1 2 73 
25S§, E5-21618 5^tiEtKStlft*jSttJfc3N- 

[0 0 8 2] *5giBK&v-Oi, 

salens. m-e>ti&mmmmmm 

»*ffiticiAiT?KBt*cttRrfln?»*o *ft*» 
©jHfi«t*fiS-rs^fe*ff oft^feH*gsta <: * 

mm Wft(D7V>$-nfficS5W*i0 0 nm 
-7 0 0 nm©Wem itgB)t©®^KttffiflJt 

gtfe^53t¥»JSffi*^0. 2W±3. 0WT^*5C 

Tx ttfcO. 8W±2. 0WTjW*U\ 
[0 0 8 3] »ftl*^f«fti6K:[4, M*41fi]OS 
Sillfflt't §o ffO A !i\ 1$BB¥ 2-2 8 2 2 4 4-^3 

wb±.m h mmm tittm*. 3-79 

3 1^3gfeh»^l 1 H£TffltCfE«2*ifc3!#l© 

TH^tlSIStSSS. #PffW 1 - 2 3 9 5 4 4#CgE 

'>& < 1 1 P H s JXTTIiilSWt^jSttT?* 
5tf , < ^ t p H 8 «±TB*gWK:7kiSttTf feS 
2-3 0 8 2 4 4 

^©^4~i 3Stffi«tnrv^o sfc, WAif, 7 

ti, »BW 2- 8 4 6 3 7 mm 18-2 6 HC|a«* 

titir^o 3twjt UT©no^ mvmm-ov 

Tii*@#|^2, 6 8 8, 6 0 1^|rI3, 4 5 9, 
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[oo8 4] ^wm^avym^mymm. * 

a ffyitmrnm^t^mts. < * 1 1 g-f lt io 

%m\\tmm^M\t^^xi~%m.>^ } fy\t 
mms, ^ymm^fy\\mimm, yjy 

[0 0 8 5] L*»Ufc#6, Cftttt»ft->ftjmM» 
¥SS?S^S1-Sli^B, v-t?>2#7?-l§rWAti 

^imMsx^r^^-^tAn^yftm 20 

< t fe-B i t) fe£#tt*»5»:tifcttll«:JB 

asm «sfinici3afe<cnfia©a^5i4, -rx 

i^:i«U\ Efc, B l i xjlfe<D<6a<DlBi5 

i^myryijfy-mv^fyimMmmm^ 
n?yitmimm<D*&cDmm$. t < , 

STBtfJfS U\, tit, ^in- •?-fe>#&EB'7 30 

yvztimmmmt 2 ixa 3 ha^ & ^ r t a 

VN, 0UHf, #M¥4 -7 5 0 5 5^, 11)9-1 140 



#F*1 2 0 0 2 - 3 5 1 0 0 0 
30 

3 5^310-24 6 9 40^ *a#HfS5, 5 7 
6, 1 5 9^tc£KOJ;7t£, / Ma ^ ^fciS¥Laij3&^- 

[0 0 8 6] ^SSWKfc^TSJBSftSAaywtm 

ft£Mg&^Mffl«i^ L/TtS, 6 2-21 

5 2 7 2*§, 2 -3 3 1 4 4^, BHfUffrE P 

0, 3 5 5, B6OA2*£SBftS*lT^*t0, «K 
BWtHSfFEPO. 3 5 5, 6 6 0A2^t|E*StiT^ 
U«L<fflt^M. MfcJS, f$HR*5-3 4 
8 8 9^\ B4- 3 5 9 Z49t. if 4 -3 1 3 7 5 3 
[514-27034 |Bj 5 - 6 6 5 2 7 34 
-3 4 5 4 89% 34-1 45 4 33^ 32-854 
°\ 31-158431^ 32-90145^ 33 
-194539^, II 2 - 9 3 6 4 2 ^ EMI^IH^ 
I&0 5 2 0 4 5 7 A 2 ^fcfSS^DAD^>{L£.l*7- 
^l^^§7m3|WOMD^J£&^!?£ 
[0 0 8 7] ffl!B0SWS5 

#S£S(Xtt3b^ 1 JI»jhS!l, ft^fiiSS («J) v # 

^>k±i^i&k±m) , as- mm) , 

Tfi, TIES I Ic^-^o^fiSfBfKSEIEoto^t 

[0088] 
[ftl] 



(17) #12 0 0 2-3 5 1 0 0 0 

M , , 32 







£r§G ^7-77 775^ 




£*f_c#* 


12*1 8(tB 


44*1|tI 


B*fS6f?l 




74*18*711 


*44«3tf?B~ 

46«29ff§ 


*77«48firB~ 
80*SafrB 






K4flM3BffB- 
«#5ffl 


3Sao*29fTg~ 
amsffi 




*76*9frB~ 
B»|1«f7l 


»47«2CfrS~ 


BEtsaiiffH'- 

31«37frB 
It**) 






*47ffl7f7B- 
lffl*17fTB 


*8l»9ffi~ 
H*i7f?B 




«7s»sf:B~ 

TWIWfTB 


*47»3D1tB'~ 


Bi«4flfrB 




*12*m!tB~ 
asWafrB 


«62*60fTB~ 
*63«18fri 


SB8«4BfTB~ 
BS«1B4tB 




»n««€f7i~ 


»63jW7ffB~ 
BWJOfrB 


JBBS«17TtB~ 




GWRiafiB 


84*1 1frB 


77*44*714 

*saas24fa- 




*71«3f7i~ 
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mm (so 1 v-n 0. 04 

mm cso 1 v-2) 0. 1 6 

Kffii (iM&Mffi 

■9--fX^«afii«SS[l***i* , ti0. 0 9 to. l l. £1MXfLJWfct>iX{t«B 
0. i=e;I/96*8i ; fSiiBfifik:^U Hftao. 8 t/VKfcfiffgiBfcjafta 





0. 


1 2 




1. 


1 1 


i/7>t>-77- (E x C — 2) 


0. 


1 3 


->7>*75- (ExC-3) 


0. 


0 3 


fift&ftN (Cpd-O 


0. 


0 5 


fe«£Sl3J (Cpd-6) 


0. 


06 


feftg^J (Cpd-7) 


0. 


0 2 


(cpd-g) 


0. 


0 4 


feftsjau (cpd-i o) 


0. 


0 1 


fefta^o (cpd-i 4) 


0. 


0 1 



51 

&mm ccpd-i 5) 
m&m (cpd-i 6) 
mmm ccpd-i d 
m&m cc P d-i s) 

« (Sol v-5) 
m (So 1 v-8) 



^ffl 2002-351 0 0 0 
52 
1 2 
0 3 
0 9 

0 7 

1 5 



mwmm cuv-b) 

{t£ft (S 1-4) 
M(Sol v^7) 
HtJf (MM) 

(gfflSl 7%) 

fflisra (cpd-i 3) 

* * Ut 1 3 ] 



(CH a ) 3 O-C0<j;HC0Nl 



NHCOCHO 



4 6 
4 5 

0 0 15 
2 5 



0.0 2 
0. 0 1 



(CH 3 l 3 C-CO<pHC0NI 

Qy'V 0 



COgCwH^n) 
Hfcl 4] 




©40 : 4 0 : 20i8#«l (*Ji,tt) 



[0 14 0] 



Hfcl 5] 




[0 14 1] 30 [fcl6] 



(30) ^ 2002-351 000 

57 58 



COI 



'NHc 4 H 9 (t) mm*m eo, doo 



OH c p OH 

CH 3 CH 3 

(Cpd-3) 

QCH 2 CH%H a OCH z C&DH 2 QCHjCH^CHj 

(cpd-4) mm±m 

OH CH 3 



O CHj < 

[0 14 2] Hfcl7] 



12002-35 1000 




[0 14 4] 



50 [ft 19] 




5#M 2002-351000 



(Cpd-1 9) 



[0 145] 



Ht2 0] 



fflS2 0 0 2-3 5 10 00 



(UV-3) «n«»IS3R (UV-4) *n«?ttllSJB 

AH s (t) HO C<H B (t) 



(uv- 5) (uv-6) MMUm 

C 4 H 9 {t) PH 2 )jC0 2 C a H 1T 

cuv-7) mm&m 




[0 14 6] 



: W-!/UV-2AIY-3/UlM=4/2/2/3 <DS£» 

uv-b t uv-f/uv-aAJV-a/wMAw-s/Uf-Bss/a/s/vs/s OK** emit) 

UV-C : UV-2/UV-3AW-6/UV-7*! /1/1/Z (BS#tt (Kftlt) 

30 [fc2l] 



(So I v — 1 ) 

CgH^Ch^CHCCH^OAH^ 



(So I v-2) 

^yC0 2 C 4 H 9 (n) 

^ s C0 2 C 4 H 9 (r) 



CS o i v-3) 



l 9 OC(CH 2 ) 8 COC 4 H 8 



(So ! v-4) 

0=P(OC 8 H 13 (n)) 3 




[0 14 7] 
Ut2 2] 



C.H^otiCHjjB-XcsH,, 



O' 



[014?] um 2 

- 1 1 Lfco mz- 1 t&mmmmmim- 1 

&SJ B-235PBB-4S ft HSfe RIlKft® 

[0149] chz<ommmmm<%m\c&* 





a 


A 


1* is 




3 8. 


5*C 


4 5$ 




3 8. 


0°C 


45g> 


U>X (1) 


3 8, 


0°C 


2 0# 


U>X (2) 


3 8. 


OT 


20# 


U>x (3) 


** 3 8. 


UX 


2 0g> 




** 3 8. 


o°c 


3 0$!> 



^fflSJfcfr (OlTttS («0 «!H 1 ES) *jg^T\ -fe 
A(»1SP-1 7^;U2-£g*u ffffiA 1 o' fi 

[0 15 0] £lT£Jffi«I&i£aVf 0 

[MA] ±Eii)£*ffl©!ffl£ 1 2 7mmrp©o-^ 

^-^d-feyy-- PPl 2 5 8AR*ffl^T»flaBte 

(7)7>-y^^ffl^ft®iI^»!A £ Lfto 

4 5 5 U U 9 h;U 
3 5 3 'J U y Wl> 



1 2 1 3 y 'J y 



(3) csaiu y>x (3) 36»&y>x«siR!)ffiu #^tj;t)jSfflsaig 

*v>'a-;V (RC5 0D) ^3. HftTlf 5 ftfci£S*a y >X (4) 

U «k&y>X (3) fcgf, ®SB&E3?JL-^'NO®fi*»±5 0~3 0 

o 5 y y ^ h fr/mmm % ± ? t #>:7e*wbeu i h 1 o « 

(y>jyi (i) *6 (4) ^o^y^ip]?tsstLfco ) 
[0151] sjffiURoaa^Toa 'j t$*„ 50 



[0 15 2] 



[0 153] 



(35) ^20 0 2-3 5 1000 

67 68 

7k SOOaUlfyWl/ 8 0 05>J'J'yh;I/ 

v**)V*vi'vttyxmtimM o. i g o. i g 
(5/U3-vkf 3 5 1 A/mitmxmm 

VV WV^o;V-W 7=> 8. 8g 8. 8g 

x.?lsy?7$>Mm 4, Og 4. Og 

#Ux^Uyyij3-/M»T«3«D 10. Og 10. Og 
4, Ko^i/^-g^-l, 3- 

5?AA'* JflW" H; 0.5g 0.5g 
fgfbby^A 1 0. 0 g 

MftflU'i'A 0. 0 4 0 g 0. 0 1 0 g 

nir^Prs/^f-zw^^Sffit 2. 5 g 5. og 

ami (a 7 F W A - S F /Mt^i® 

MltHJ^A 0. 1 g 0. 1 g 

8. 5 g 1 1. 1 g 

N-x^;l/-N- (fi-*2>Xto*>7§Yx*M ~3~^J]/-A-TS. 
/-4-7577^U>- 3/ZKB* Hfcig 

5. Og 1 5. 7 g 
A 2 6. 3 g 2 6. 3 g 

7j<^:iiP^T ]00 05UD'yh;U 1 0 0 0 5 L) 'J >y 
P H (2 5 X/iYMtH y 9 AftlflHKcTHtt 

10.15 12.50 

[sssibh [$^^3ss] eimi 

7i< 7 0 05';UybA- 6 0 05UU'vh^ 
ifl^y^^HSItll (III) 7>^7 A 

47. Og 94. Og 

X^by^TS^REIirSE 1. 4g 2. 8g 

8. 3g 16. 5g 

MM (6 7%) 1 6. 5 g 3 3. Og 

■<52V-Jl/ 14. 6 g 29. 2 g 
^fflSr^^A (7 5 O g/y y 

10 7. O^yy-yb/l/ 2 14. OS'JU^M/ 

Ste®7>-e^^A 16. Og 3 2. Og 

Mffig^r^-^A 2 3. Ig 4 6. 2 g 

7K^ipx.T 1 00 0 = yyvWI/ l OOOSU'JvhjU 

p h a sx/mt^xfryt-rtcrsm 

6. 0 6. o 



ttSSft>fyS'77-/l«+h'J^i» 0.02g 0. 02 g 

BW*>* CWIKS /i S/cmOT 

loooayyywi' looosyiiybX/ 

pH 6. 5 6. 5 

[0154] mmmm-c^u-mmmmm. L^t^tommvmi.it. t fc, into. 5tii« 

U 1 0 ° #f^iBMigiSW««^i7c 0 2. 0^§^B»Mt^6Pgil*^*fc o 

■Oifitt*toT*SU SBSB-lcDiSfi*! QOt 50 i&UtSSfc. MM 05»W^TOLfcfcg&© 



(36) ftBBZOOZ-3 5 1 0 0 0 

69 70 

mm%m, 1 o mK.m&m i^stae * mm& 10x55 %mn%m% l 1 0 mm 
1 . 0 mx.mm?<omm{t%m<rc 0 its* mzmLtci§&m& 1 . 0 zttznmvm 
m&tmmm^&itib^ 1 o°c5 5%©tMMT* am&my<it. cn6«#Ht**2ic*ut, 



HftLl 0#f££M«Lfd§&t. 3 0°C3O% [0 15 5] 
©?«Tgft b 1 0 gift £ MfflfcHBI* Lfci§£©#14 * [« 2 ] 




K« 


Br» 


S& 


ma 


«« 




ft* 






B-1 






100 


1.7 


0.18 


0.23 




B-2 


80%~9(BS 


1.5tJl* 


130 


25 


0.03 


0.04 




B-3 


90%~1004 


1.6*** 


130 


22 


0.04 


0.08 




B-4 


80%~10Oi 


3*J1/* 


190 


22 


0.04 


0.07 


**« 



CO 1 5 6] «2©l5*&»5iPJ5frftJ;5fc, *5BJ§«D *-TK7x-;W -5-^;U*yfrb7y-^^o-f 

gfcffifrt ffltffittK^fiE* JIM«?'J£t >ffcH i *;W&fc 54xio" €;k Hit* U $ 

S3fettlL9Jltc^*LftaSB-2, B-3tiJ:tfB- ayyftHi^Arft&Oix l o" J t;«Lft 0 c © 

A l±, WS31£Hitf aSfiTaaBT'S 5 , i@»ft$tt^« <fc 5 fc LT# 6 ftfcftffl*, SUM G - 1 t Ltc. 

mmmmmnz c t #kj& to i 5 b] c?upj g - 2 ©hi© asa g ~ 1 1 a. si 

[0157] HffiflJ 2 ^©gsW 8 0 %<D®&fr 5 9 0 KWR&gfcMtT. 

CSj&I G - 1 (D3SSI) mwm^y^-y 5 %7\c®m. l 0 mt% V $iv£fflS5±tf t) CAoy^tfi l 0 

00ml*pH5. 5, pCll. 7ICBMIU 2. 5t;V%Kft3lSi«[L<ii^LWS.«HinLfeC: 

*2. 1 2 ^e/i^tf^ksssft tffi^fc-?- b y «> a* z . 25 20 fccagftssuwfciSiiLfco ^Bnfcft^ttHfio. 

t;i^tr?jc}s?B[*ja l < L&ff e. s 5 ic-PERUcs 3 8 /i mm 1 1 %<DM.ijmmim$wim o 

iDg^Lffio fflftffloaSintfSOSiOWFjS^feQOJfi© fc„ C©J:5fcLTf§5tifc&a'.l*> 5lffl(G-2iL 

Bfj&KjW^ K< [RuCCN),] 7k$$£tB)fLr^ fc 0 

©MC^itW 1 *jWMfc 0 R ultf 5 x 1 0 s -t/l/tc CO 1 5 9] (JLfflG - 3 ©BUS) ?L*JG- 1 tit, 09 

&5S#sai]Lfc. siiHi©^jin#8 3 %©wf^b 8 mmvmmifiQ o %©st js^e. 1 o o %©Bfj££:w 

8%©^tc*HtT, K* [IrC 1.] 7kMStB^± T, >J *A&tH*J:tf!) ©;sn^MfciS 1 

^DO^oy^jfcffll t/l/gftt) I rM5x 1 0"* * ft 5 2. 5^%fcfc5l*&L<E£L&tfSifiiinl/ 

6 9 8 %m&lCMrZ, K= [ I r ( 5 - m e t h y f 0 . 3 8 pm, 1 1 %©^#gffifcSB5LS[T? 

t h i a z o 1 e)C l s ] mWkWkkm^u'f 30 fc^fc, C©«k5CUT!#Btift?LJf!l*s ?L*JG-3f: 

>{tiB 1 t/Ui&fc t) I r Stf 1 X 1 0" 4 ^I/KftSl* Lfc. 

^inLSo 4 o Tc-pBK«iaa*fliLfe^ em»7 t o i 6 o ] cslsu g - 4 e» aau g - 1 * a, « 

?>i6 8g*ip^ pH5. 7, pen. stam ®ffivmumo%m&frzioo%mmzfrv 

hk, mnwmmm. 3 8|im, simi 1 t, &<t*y7A*fl*±tf!>©/Npyv{tffii€*;& 

WU ^l/5fU;l/^75y7x-;l/X;l/7^F^Nt3^ t©^S%5?L^J®lHLrc 0 ?#^nfte?fiSft0. 

y\m 1 u 4 x 1 o s wmui, f-tmt? 3 s ^ m , ^at^ 1 1 %©S7afr^fkss?L^j?fe-3 

by7A57jka«lJ:Sffift^3CH'F^»ft*ffi^6 5t; ft, C<D±3KUT#6ftfc5UH*, ?LfJG-4i:L 

&SD*Anyvftftli*;l/«ft*3 5x10" l 40 [0 ] 6 1] HffiWi ©HSttt, Slffi!c%TIB©j;a 

-7 a 5-^;b*^hxf^7 npy >ft fc^x t^lf ft Lfcimfcftfi! bftc 

gglt/l/gftt) 2 x 1 o" 4 1- 

s-s cwasisaJHS) 

SUBB-l 0. 2 4 

VyJ-y 1.25 
-I'xa-*^- (Ex Y) 0. 5 7 

mmm ccpd-n o. o 7 

mmm ccpd-2) 0. 0 4 

MmtM\ CCpd-3) n. 0 7 



RfBB2 0 0 2-3 5 1000 



[0 16 2] 



m (soi v-o 

wm±M ccpd-i 9) 
mmm ccpd-s) 

&*&£SiJ CCpd-7) 

mmm (uv-o 

ISKSol v-5) 

®bm (ummimsm 

vHy (E xM) 

mmmm cuv-aj 

feS&SSI (Cpd-2) 
fiftSSSJ (Cpd-7) 

fettssai ccpd-8) 

fcftSSW (Cpd-9) 

(Cpd-i o) 
feSSSffl CCpd-l o 

(Sol v-3) 
^ (So 1 v- 4) 

(Sol v-5) 



0. 02 
0. 2 1 



0. 60 

0. 09 

0. 007 

0. 007 

0. 05 

0. 1 1 



0. 1 4 

0. 73 

0. 1 5 

0. 05 

0. 02 

0. 008 

0. 07 

0. 03 

0. 009 

0. 0 0 0 1 

0. 06 

0. 1 1 
0.0 6 



[0 16 5] 



[0 166] 



sera® mwutm 

MSitffi (Cpd-4) 
fifl&gftl CCpd-5) 
&im%M (Cpd-7) 

mwmmi cuv-o 
mm (so i v-5) 

hei (^mg'jji) 

UttAJHUM C (3% B - I t m 

isTy-h-fv- (ExC-2) 
^>7>*77- (ExC-3) 
fe«$£iM (Cpd-7) 
(Cpd-9) 
fi{£££frl(Cpd 15) 
&«£5©W (Cpd-1 8) 
SSttWyRSI (UV-7) 
mm (So 1 v-5) 

mtsM <mmmm 
mmm cuv-o 

«(5oI v-7) 



0.4 8 
0.0 7 
0. 006 
0. 006 
0.0 4 
0.0 9 



(38) 1SBS2 0 0 Z-3 5 1 0 0 0 

73 74 

JS-fcl (fiWI) 

if7f-> 0.7 0 

e^7A/=i-jM)7* U;HEf!H«*ft 

MM 17%) 0.04 

%3bXy7<{> 0.0 1 

Mi (Cpd-1 3) 0.0 1 

tiVWf-ftf/utty . o.oi 

rmitmrn o. 003 

[0 16 7] igSttJLSISOMfc tT-hia©SJlG- * [0 16 9] BftSftft:&5B|eM<:*f U USSSiiSfflH: 

1 *ivfttBME, WRG-ii:Lfc» asG-itti 10 JKTfc^«MSB»\ mmm%n?it. 
aasHtaajBoasy g - 1 saai g - z 6 g - 4 st? [0170] [®a b ] ±iaffi7ttf soscft* 127m 

tAfeSmfe^SEffSU W?ftMfiC-2fr?>G m<@©B->M*tcSn:rU llffl, flyil&g£g*5 
-4tbfc 0 tiaiSfcatfrS^-iVl/A (AO S^v^yv* 

[0168] cne,<DKScD^*}ftt*i^5fefc(c^ -t-p-s^-pp 3 5 o^Bbfc^saags^ffl 
jttffl«3ttf (Oitis a*) »h 1 e© *ffl^T, -fe *aa83t«^\ immM\zxmbmmmn 

©HSJttft. * [0 17 1] 

mm m. mm mm' 

%&mM 4 5 . 0 °C 15® 4 5 m L 

?IS£* 4 0. 0°C 1 5W 3 5mL 

4 0. 0"C 8$ 
U>X2 4 0. 0°C 8# 

U>X3 ** 4 0. 0°C 8$ 
U>X4 3 8. 0°C 8$ 1 2 lmL 

m 8 0. 0°C 1 5» 

(ffi *jS3fefer^lm 2 ^fc<DOM^i 

>t, (3) icKttu y>x (3) *6y>^issa»)ttUT^7 , tj:ijjs#s. 

(RC50D) 'X&S. ^TiM&ftfdgilzktiy >^mffi*&u 
atfiffiB 'J I/* (3) tgf. &S3£*S^i-;U^fOffi^fitt5 0~3 0 0m 

L/»«H«-*j:5t#y7tt«niu 1 0 1 ommmzittc, vy 

mil) frZ (4) ^©4*y*fcjfc&5£i:bfc 0 

[0172] mmmi&&u-?mt)T>%&o 

m&mm [$ymi mem 

7k 8 0 0mL 6 0 0mL 

Mm&M (FL-1) 5. 0g 8. 5g 

hV4Vfu/V~A/7$y 8. 8g 8. 8g 

p-M/X>X>MO/a*MJ9& 2 0. Og 2 0. Og 

x^yyy^yimm 4. o g 4. o g 

asBH-hu w> 0. 1 0 g 0. 5 og 

fflftijy^A 1 0. n g 

4, 5-ftKD*5^>'-B>- 

1, 3-^X;l/*>Stf-HJ7i* 0. 50 g 0. 5 0g 

^thy7A-N, N-t?X 

x^jl/) tFa*i/;l/75> 8. 5g 14. 5g 

4-75/-3-^^;b-N-x^;P-N- 

(iS-^^^^^SKx^i/) r-yy 

• 3/2«g-^y/^Kb-F 10. Og 2 2. Og 



$12 0 0 2-3 5 10 00 
76 





26. 3g 


26. 3g 




1 OOOmL 


.1 OOOmL 


P H (2 5°C> BESftKOH-eaB) 10. 3 5 


1 2. 6 










8 0 0mL 


8 0 OmL 


f«|7^iW (7 5 0 g/m L) 






1 0 7mL 


2 1 4mL 




29. 5g 


59. Og 


x^n/i^ = >4BS« cm) ry±~*7L 






47. Og 


94. Og 


j.i-vy'J7^y mm. 


1. 4g 


2- 8 g 


mm (6 7%) 


17. 5g 


35. Og 




1 4. 6 g 


29. 2g 




1 6. Og 


32. Og 




23. lg 


46. 2g 




1 OOOmL 


1 OOOmL 


P H <2 5*C, M»i:7>*= 


Tikx-mm 6. 0 0 


6. 00 






mmi 


««ft^VJ'7'?-/MW-hy*i 1 0. 02 g 


0. 02g 


$M*y* mm 5 m S / c mJtm 1 0 0 0 m L 


1 OOOmL 


pH (2 5°C) 




6. 5 









H(OH z CH 2 C) 2 HN SO,Na NH{ 

Na0 3 SH 2 CH 2 CHM / ^ NaOjS NH( 



[0176] mwmmm-?iiymmm*fm 
u io 6 mytmmmmmznr^ m 

s©aa»*fc oTgi^e u g - i ©jsk* i o o t 



ICHjCHaSOjNa 

[0 17 7] 
[«3] 





Brl 


ex 


ma 


•* 




*** 


G-1 






100 






S-2 


SOS-SOS 




ieo 


2.4 




G-3 


90S-100S 




160 


2.3 




G-4 


B0S~ 1 MX 




170 


11 





[0 17 8] «30i|gftfr6W6^4J;3£, *38W© 
ES^itlLSOSU:^ LfcSftG - 2 . G - 3 fc«ktf G - 

SJWB- 1 fcSJB B-4tfxfeC tO*SftS, K» 
G-Z-G-4l«t«-r -G-4' £ff 
81, ±E©l¥««ffofcea, tfflG~-2~G~4i: 



[0 17 9] »3 

-GaAlAs (S» 8 0 8. 5 nm) %.mWi 

mt Lit y a g if* if- mmm q 4 6 n no 

&E*E K^-f 5 L i N b Oi O S H G£M1 

-tf-G a A 1 A s 8 0 8. 7 nm) £fi 

50 eTtigtLfcYVOiHftU-^- (%jg$g 105 



(40) 

77 

4nm) *ElEF^>fy((Bfi*!(M-*LlNbOiOS 
H G &ffc «t D iJMSg b TSt D fcH Ut 5 3 2 n m fc , 
A 1 G a I n P $S 8 0 nm : ftTt&H 

^^7No. LN9R2 0) fcftffl^ft, 3fi©*n^ 

'VfM4 2. 3 jim (6 0 0 d p i) T'Stk 1 10 
fctXZ^RftHfffiii, ] • 7 x 1 0 ' ©T'fcofc. H 

$j 2 vommmotm t mm, -mmntm g - 



#^2 C 02-351000 
78 

2, G-3j3AtfG-4tt, mmtm^mmm 

7KU £fc, *^SJlOK^G-2' , G-3' fcitfG 
-4' tt, WSH£i£S«W^li«£*U ^ 

[0 180] 



